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thermal units per hour (Btu/h), and the 
electrical power input in watts (W). 

[76 FR 12451, Mar. 7, 2011; 76 FR 24763, May 2, 
2011] 

§ 429.16 Central air conditioners and 
central air conditioning heat 
pumps. 

(a) Determination of Represented 
Value—(1) Required represented values. 

Determine the represented values (in-
cluding SEER, EER, HSPF, SEER2, 
EER2, HSPF2, PW,OFF, cooling capacity, 
and heating capacity, as applicable) for 
the individual models/combinations (or 
‘‘tested combinations’’) specified in the 
following table. 

Category Equipment subcategory Required represented values 

Single-Package 
unit.

Single-Package AC (including 
Space-Constrained).

Every individual model distributed in commerce. 

Single-Package HP (including 
Space-Constrained).

Outdoor Unit and 
Indoor Unit 
(Distributed in 
Commerce by 
OUM).

Single-Split-System AC with Sin-
gle-Stage or Two-Stage Com-
pressor (including Space-Con-
strained and Small-Duct, High 
Velocity Systems (SDHV)).

Every individual combination distributed in commerce must be rated 
as a coil-only combination. For each model of outdoor unit, this 
must include at least one coil-only value that is representative of the 
least efficient combination distributed in commerce with that par-
ticular model of outdoor unit. Additional blower-coil representations 
are allowed for any applicable individual combinations, if distributed 
in commerce. 

Single-Split-System AC with Other 
Than Single-Stage or Two-Stage 
Compressor (including Space- 
Constrained and SDHV).

Every individual combination distributed in commerce, including all 
coil-only and blower coil combinations. 

Single-Split-System HP (including 
Space-Constrained and SDHV).

Every individual combination distributed in commerce. 

Multi-Split, Multi-Circuit, or Multi- 
Head Mini-Split Split System— 
non-SDHV (including Space- 
Constrained).

For each model of outdoor unit, at a minimum, a non-ducted ‘‘tested 
combination.’’ For any model of outdoor unit also sold with models 
of ducted indoor units, a ducted ‘‘tested combination.’’ When deter-
mining represented values on or after January 1, 2023, the ducted 
‘‘tested combination’’ must comprise the highest static variety of 
ducted indoor unit distributed in commerce (i.e., conventional, mid- 
static, or low-static). Additional representations are allowed, as de-
scribed in paragraph (c)(3)(i) of this section. 

Multi-Split, Multi-Circuit, or Multi- 
Head Mini-Split Split System— 
SDHV.

For each model of outdoor unit, an SDHV ‘‘tested combination.’’ Addi-
tional representations are allowed, as described in paragraph 
(c)(3)(ii) of this section. 

Indoor Unit Only 
Distributed in 
Commerce by 
ICM).

Single-Split-System Air Conditioner 
(including Space-Constrained 
and SDHV).

Every individual combination distributed in commerce. 

Single-Split-System Heat Pump (in-
cluding Space-Constrained and 
SDHV).

Multi-Split, Multi-Circuit, or Multi- 
Head Mini-Split Split System— 
SDHV.

For a model of indoor unit within each basic model, an SDHV ‘‘tested 
combination.’’ Additional representations are allowed, as described 
in section (c)(3)(ii) of this section. 

Outdoor Unit with no Match ............................................ Every model of outdoor unit distributed in commerce (tested with a 
model of coil-only indoor unit as specified in paragraph (b)(2)(i) of 
this section). 

(2) PW,OFF. If individual models of sin-
gle-package systems or individual com-
binations (or ‘‘tested combinations’’) of 
split systems that are otherwise iden-
tical are offered with multiple options 
for off mode-related components, deter-
mine the represented value for the in-
dividual model/combination with the 
crankcase heater and controls that are 
the most consumptive. A manufacturer 
may also determine represented values 

for individual models/combinations 
with less consumptive off mode op-
tions; however, all such options must 
be identified with different model num-
bers for single-package systems or for 
outdoor units (in the case of split sys-
tems). 

(3) Refrigerants. (i) If a model of out-
door unit (used in a single-split, multi- 
split, multi-circuit, multi-head mini- 
split, and/or outdoor unit with no 
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match system) is distributed in com-
merce and approved for use with mul-
tiple refrigerants, a manufacturer must 
determine all represented values for 
that model using each refrigerant that 
can be used in an individual combina-
tion of the basic model (including out-
door units with no match or ‘‘tested 
combinations’’). This requirement may 
apply across the listed categories in 
the table in paragraph (a)(1) of this sec-
tion. A refrigerant is considered ap-
proved for use if it is listed on the 
nameplate of the outdoor unit. If any 
of the refrigerants approved for use is 
HCFC-22 or has a 95 °F midpoint satu-
ration absolute pressure that is ± 18 
percent of the 95 °F saturation absolute 
pressure for HCFC-22, or if there are no 
refrigerants designated as approved for 
use, a manufacturer must determine 
represented values (including SEER, 
EER, HSPF, SEER2, EER2, HSPF2, 
PW,OFF, cooling capacity, and heating 
capacity, as applicable) for, at a min-
imum, an outdoor unit with no match. 
If a model of outdoor unit is not 
charged with a specified refrigerant 
from the point of manufacture or if the 
unit is shipped requiring the addition 
of more than two pounds of refrigerant 
to meet the charge required for testing 
per section 2.2.5 of appendix M or ap-
pendix M1 (unless either (a) the factory 
charge is equal to or greater than 70% 
of the outdoor unit internal volume 
times the liquid density of refrigerant 
at 95 °F or (b) an A2L refrigerant is ap-
proved for use and listed in the certifi-
cation report), a manufacturer must 
determine represented values (includ-
ing SEER, EER, HSPF, SEER2, EER2, 
HSPF2, PW,OFF, cooling capacity, and 
heating capacity, as applicable) for, at 
a minimum, an outdoor unit with no 
match. 

(ii) If a model is approved for use 
with multiple refrigerants, a manufac-
turer may make multiple separate rep-
resentations for the performance of 
that model (all within the same indi-
vidual combination or outdoor unit 
with no match) using the multiple ap-
proved refrigerants. In the alternative, 
manufacturers may certify the model 
(all within the same individual com-
bination or outdoor unit with no 
match) with a single representation, 
provided that the represented value is 

no more efficient than its performance 
using the least-efficient refrigerant. If 
a manufacturer certifies a single model 
with multiple representations for the 
different approved refrigerants, it may 
use an AEDM to determine the rep-
resented values for all other refrig-
erants besides the refrigerant used for 
testing. A single representation made 
for multiple refrigerants may not in-
clude equipment in multiple categories 
or equipment subcategories listed in 
the table in paragraph (a)(1) of this sec-
tion. 

(4) Limitations for represented values of 
individual combinations. The following 
paragraphs explains the limitations for 
represented values of individual com-
binations (or ‘‘tested combinations’’). 

(i) Regional. A basic model may only 
be certified as compliant with a re-
gional standard if all individual com-
binations within that basic model meet 
the regional standard for which it is 
certified. A model of outdoor unit that 
is certified below a regional standard 
can only be rated and certified as com-
pliant with a regional standard if the 
model of outdoor unit has a unique 
model number and has been certified as 
a different basic model for distribution 
in each region. An ICM cannot certify 
an individual combination with a rat-
ing that is compliant with a regional 
standard if the individual combination 
includes a model of outdoor unit that 
the OUM has certified with a rating 
that is not compliant with a regional 
standard. Conversely, an ICM cannot 
certify an individual combination with 
a rating that is not compliant with a 
regional standard if the individual 
combination includes a model of out-
door unit that an OUM has certified 
with a rating that is compliant with a 
regional standard. 

(ii) Multiple product classes. Models of 
outdoor units that are rated and dis-
tributed in individual combinations 
that span multiple product classes 
must be tested, rated, and certified 
pursuant to paragraph (a) of this sec-
tion as compliant with the applicable 
standard for each product class. This 
includes multi-split systems, multi-cir-
cuit systems, and multi-head mini- 
split systems with a represented value 
for a mixed combination including 
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both SDHV and either non-ducted or 
ducted indoor units. 

(5) Requirements. All represented val-
ues under paragraph (a) of this section 
must be based on testing in accordance 
with the requirements in paragraph (b) 
of this section or the application of an 
AEDM or other methodology as al-
lowed in paragraph (c) of this section. 

(b) Units tested—(1) General. The gen-
eral requirements of § 429.11 apply to 
central air conditioners and heat 
pumps; and 

(2) Individual model/combination selec-
tion for testing. (i) The table identifies 
the minimum testing requirements for 
each basic model that includes mul-
tiple individual models/combinations; 

if a basic model spans multiple cat-
egories or subcategories listed in the 
table, multiple testing requirements 
apply. For each basic model that in-
cludes only one individual model/com-
bination, test that individual model/ 
combination. For single-split-system 
non-space-constrained air conditioners 
and heat pumps, when testing is re-
quired in accordance with 10 CFR part 
430, subpart B, appendix M1, these re-
quirements do not apply until July 1, 
2024, provided that the manufacturer is 
certifying compliance of all basic mod-
els using an AEDM in accordance with 
paragraph (c)(1)(i)(B) of this section 
and paragraph (e)(2)(i)(A) of § 429.70. 

Category Equipment subcategory Must test: With: 

Single-Package Unit ...... Single-Package AC (in-
cluding Space-Con-
strained).

The individual model 
with the lowest SEER 
(when testing in ac-
cordance with appen-
dix M to subpart B of 
part 430) or SEER2 
(when testing in ac-
cordance with appen-
dix M1 to subpart B 
of part 430).

N/A. 

Single-Package HP (in-
cluding Space-Con-
strained).

Outdoor Unit and Indoor 
Unit (Distributed in 
Commerce by OUM).

Single-Split-System AC 
with Single-Stage or 
Two-Stage Com-
pressor (including 
Space-Constrained 
and Small- Duct, High 
Velocity Systems 
(SDHV)).

The model of outdoor 
unit.

A model of coil-only indoor unit. 

Single-Split-System AC 
with Other Than Sin-
gle-Stage or Two- 
Stage Compressor 
(including Space- 
Constrained and 
SDHV).

The model of outdoor 
unit.

A model of indoor unit. 

Single-Split-System HP 
(including Space- 
Constrained and 
SDHV).

Multi-Split, Multi-Circuit, 
or Multi-Head Mini- 
Split Split System— 
non-SDHV (including 
Space-Constrained).

The model of outdoor 
unit.

At a minimum, a ‘‘tested combination’’ com-
posed entirely of non-ducted indoor units. For 
any models of outdoor units also sold with 
models of ducted indoor units, test a second 
‘‘tested combination’’ composed entirely of 
ducted indoor units (in addition to the non- 
ducted combination). If testing under appen-
dix M1 to subpart B of part 430, the ducted 
‘‘tested combination’’ must comprise the high-
est static variety of ducted indoor unit distrib-
uted in commerce (i.e., conventional, mid- 
static, or low-static). 

Multi-Split, Multi-Circuit, 
or Multi-Head Mini- 
Split Split System— 
SDHV.

The model of outdoor 
unit.

A ‘‘tested combination’’ composed entirely of 
SDHV indoor units. 
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Category Equipment subcategory Must test: With: 

Indoor Unit Only (Distrib-
uted in Commerce by 
ICM).

Single-Split-System Air 
Conditioner (including 
Space-Constrained 
and SDHV).

A model of indoor unit .. The least efficient model of outdoor unit with 
which it will be paired where the least efficient 
model of outdoor unit is the model of outdoor 
unit in the lowest SEER combination (when 
testing under appendix M to subpart B of part 
430) or SEER2 combination (when testing 
under appendix M1 to subpart B of part 430) 
as certified by the OUM. If there are multiple 
models of outdoor unit with the same lowest 
SEER (when testing under appendix M to 
subpart B of part 430) or SEER2 (when test-
ing under appendix M1 to subpart B of part 
430) represented value, the ICM may select 
one for testing purposes. 

Single-Split-System 
Heat Pump (including 
Space-Constrained 
and SDHV).

Nothing, as long as an 
equivalent air condi-
tioner basic model 
has been tested.

If an equivalent air con-
ditioner basic model 
has not been tested, 
must test a model of 
indoor unit.

Multi-Split, Multi-Circuit, 
or Multi-Head Mini- 
Split Split System— 
SDHV.

A model of indoor unit .. A ‘‘tested combination’’ composed entirely of 
SDHV indoor units, where the outdoor unit is 
the least efficient model of outdoor unit with 
which the SDHV indoor unit will be paired. 
The least efficient model of outdoor unit is the 
model of outdoor unit in the lowest SEER 
combination (when testing under appendix M 
to subpart B of part 430) or SEER2 combina-
tion (when testing under appendix M1 to sub-
part B of part 430) as certified by the OUM. If 
there are multiple models of outdoor unit with 
the same lowest SEER represented value 
(when testing under appendix M to subpart B 
of part 430) or SEER2 represented value 
(when testing under appendix M1 to subpart 
B of part 430), the ICM may select one for 
testing purposes. 

Outdoor Unit with No 
Match.

....................................... The model of outdoor 
unit.

A model of coil-only indoor unit meeting the re-
quirements of section 2.2e of appendix M or 
M1 to subpart B of part 430. 

(ii) Each individual model/combina-
tion (or ‘‘tested combination’’) identi-
fied in paragraph (b)(2)(i) of this sec-
tion is not required to be tested for 
PW,OFF. Instead, at a minimum, among 
individual models/combinations with 
similar off-mode construction (even 
spanning different models of outdoor 
units), a manufacturer must test at 
least one individual model/combination 
for PW,OFF. 

(3) Sampling plans and represented val-
ues. For individual models (for single- 
package systems) or individual com-
binations (for split-systems, including 
‘‘tested combinations’’ for multi-split, 
multi-circuit, and multi-head mini- 
split systems) with represented values 
determined through testing, each indi-
vidual model/combination (or ‘‘tested 
combination’’) must have a sample of 

sufficient size tested in accordance 
with the applicable provisions of this 
subpart. For heat pumps (other than 
heating-only heat pumps), all units of 
the sample population must be tested 
in both the cooling and heating modes 
and the results used for determining all 
representations. The represented val-
ues for any individual model/combina-
tion must be assigned such that: 

(i) Off-Mode. Any represented value 
of power consumption or other measure 
of energy consumption for which con-
sumers would favor lower values must 
be greater than or equal to the higher 
of: 

(A) The mean of the sample, where: 
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and, x is the sample mean; n is the 
number of samples; and xi is the ith 
sample; Or, 

(B) The upper 90 percent confidence 
limit (UCL) of the true mean divided 
by 1.05, where: 

And x is the sample mean; s is the sam-
ple standard deviation; n is the number 
of samples; and t0.90 is the t statistic 
for a 90 percent one-tailed confidence 
interval with n¥1 degrees of freedom 
(from appendix D). Round represented 
values of off-mode power consumption 
to the nearest watt. 

(ii) SEER, EER, HSPF, SEER2, EER2, 
and HSPF2. Any represented value of 
the energy efficiency or other measure 
of energy consumption for which con-
sumers would favor higher values shall 
be less than or equal to the lower of: 

(A) The mean of the sample, where: 

and, x̄ is the sample mean; n is the 
number of samples; and xi is the ith 
sample; or, 

(B) The lower 90 percent confidence 
limit (LCL) of the true mean divided 
by 0.95, where: 

And x̄ is the sample mean; s is the sam-
ple standard deviation; n is the number 
of samples; and t0.90 is the t statistic for 
a 90 percent one-tailed confidence in-
terval with n-1 degrees of freedom 
(from appendix D). Round represented 
values of EER, SEER, HSPF, EER2, 
SEER2, and HSPF2 to the nearest 0.05. 

(iii) Cooling Capacity and Heating Ca-
pacity. The represented values of cool-
ing capacity and heating capacity must 
each be a self-declared value that is: 

(A) Less than or equal to the lower 
of: 

(1) The mean of the sample, where: 
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and, x̄ is the sample mean; n is the 
number of samples; and xi is the ith 
sample; or, 

(2) The lower 90 percent confidence 
limit (LCL) of the true mean divided 
by 0.95, where: 

And x̄ is the sample mean; s is the sam-
ple standard deviation; n is the number 
of samples; and t0.90 is the t statistic for 
a 90 percent one-tailed confidence in-
terval with n-1 degrees of freedom 
(from appendix D). 

(B) Rounded according to: 
(1) To the nearest 100 Btu/h if cooling 

capacity or heating capacity is less 
than 20,000 Btu/h, 

(2) To the nearest 200 Btu/h if cooling 
capacity or heating capacity is greater 
than or equal to 20,000 Btu/h but less 
than 38,000 Btu/h, and 

(3) To the nearest 500 Btu/h if cooling 
capacity or heating capacity is greater 
than or equal to 38,000 Btu/h and less 
than 65,000 Btu/h. 

(c) Determination of represented values 
for all other individual models/combina-
tions besides those specified in paragraph 
(b)(2) of this section—(1) All basic models 
except outdoor units with no match and 
multi-split systems, multi-circuit systems, 
and multi-head mini-split systems. (i) For 
every individual model/combination 
within a basic model other than the in-
dividual model/combination required to 
be tested pursuant to paragraph (b)(2) 
of this section, either— 

(A) A sample of sufficient size, com-
prised of production units or rep-
resenting production units, must be 
tested as complete systems with the re-
sulting represented values for the indi-
vidual model/combination obtained in 
accordance with paragraphs (b)(1) and 
(3) of this section; or 

(B) The represented values of the 
measures of energy efficiency or en-
ergy consumption through the applica-
tion of an AEDM in accordance with 

paragraph (d) of this section and 
§ 429.70. An AEDM may only be used to 
determine represented values for indi-
vidual models or combinations in a 
basic model (or separate approved re-
frigerants within an individual com-
bination) other than the individual 
model or combination(s) required for 
mandatory testing under paragraph 
(b)(2) of this section, except that, for 
single-split, non-space-constrained sys-
tems, when testing is required in ac-
cordance with 10 CFR part 430, subpart 
B, appendix M1, an AEDM may be used 
to rate the individual model or com-
bination(s) required for mandatory 
testing under paragraph (b)(2) of this 
section until July 1, 2024, in accordance 
with paragraph (e)(2)(i)(A) of § 429.70. 

(ii) For every individual model/com-
bination within a basic model tested 
pursuant to paragraph (b)(2) of this sec-
tion, but for which PW,OFF testing was 
not conducted, the represented value of 
PW,OFF may be assigned through, either: 

(A) The testing result from an indi-
vidual model/combination of similar 
off-mode construction, or 

(B) The application of an AEDM in 
accordance with paragraph (d) of this 
section and § 429.70. 

(2) Outdoor units with no match. All 
models of outdoor units with no match 
within a basic model must be tested. 
No model of outdoor unit with no 
match may be rated with an AEDM, 
other than to determine the rep-
resented values for models using ap-
proved refrigerants other than the one 
used in testing. 
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(3) For multi-split systems, multi-circuit 
systems, and multi-head mini-split sys-
tems. The following applies: 

(i) When testing in accordance with 
10 CFR part 430, subpart B, appendix 
M1, for basic models that include addi-
tional varieties of ducted indoor units 
(i.e., conventional, low-static, or mid- 
static) other than the one for which 
representation is required in paragraph 
(a)(1) of this section, if a manufacturer 
chooses to make a representation, the 
manufacturer must conduct testing of 
a tested combination according to the 
requirements in paragraph (b)(3) of this 
section. 

(ii) When testing in accordance with 
10 CFR part 430, subpart B, appendix M, 
for basic models composed of both non- 
ducted and ducted combinations, the 
represented value for the mixed non- 
ducted/ducted combination is the mean 
of the represented values for the non- 
ducted and ducted combinations as de-
termined in accordance with paragraph 
(b)(3) of this section. When testing in 
accordance with 10 CFR part 430, sub-
part B, appendix M1, for basic models 
that include mixed combinations of in-
door units (any two kinds of non- 
ducted, low-static, mid-static, and con-
ventional ducted indoor units), the rep-
resented value for the mixed combina-
tion is the mean of the represented val-
ues for the individual component com-
binations as determined in accordance 
with paragraph (b)(3) of this section. 

(iii) When testing in accordance with 
10 CFR part 430, subpart B, appendix M, 
for basic models composed of both 
SDHV and non-ducted or ducted com-
binations, the represented value for the 
mixed SDHV/non-ducted or SDHV/ 
ducted combination is the mean of the 
represented values for the SDHV, non- 
ducted, or ducted combinations, as ap-
plicable, as determined in accordance 
with paragraph (b)(3) of this section. 
When testing in accordance with 10 
CFR part 430, subpart B, appendix M1, 
for basic models including mixed com-
binations of SDHV and another kind of 
indoor unit (any of non-ducted, low- 
static, mid-static, and conventional 
ducted), the represented value for the 
mixed SDHV/other combination is the 
mean of the represented values for the 
SDHV and other tested combination as 

determined in accordance with para-
graph (b)(3) of this section. 

(iv) All other individual combina-
tions of models of indoor units for the 
same model of outdoor unit for which 
the manufacturer chooses to make rep-
resentations must be rated as separate 
basic models, and the provisions of 
paragraphs (b)(1) through (3) and 
(c)(3)(i) through (iii) of this section 
apply. 

(v) With respect to PW,OFF only, for 
every individual combination (or 
‘‘tested combination’’) within a basic 
model tested pursuant to paragraph 
(b)(2) of this section, but for which 
PW,OFF testing was not conducted, the 
representative values of PW,OFF may be 
assigned through either: 

(A) The testing result from an indi-
vidual model or combination of similar 
off-mode construction, or 

(B) Application of an AEDM in ac-
cordance with paragraph (d) of this sec-
tion and § 429.70. 

(d) Alternative efficiency determination 
methods. In lieu of testing, represented 
values of efficiency or consumption 
may be determined through the appli-
cation of an AEDM pursuant to the re-
quirements of § 429.70(e) and the provi-
sions of this section. 

(1) Power or energy consumption. Any 
represented value of the average off 
mode power consumption or other 
measure of energy consumption of an 
individual model/combination for 
which consumers would favor lower 
values must be greater than or equal to 
the output of the AEDM but no greater 
than the standard. 

(2) Energy efficiency. Any represented 
value of the SEER, EER, HSPF, 
SEER2, EER2, HSPF2 or other measure 
of energy efficiency of an individual 
model/combination for which con-
sumers would favor higher values must 
be less than or equal to the output of 
the AEDM but no less than the stand-
ard. 

(3) Cooling capacity. The represented 
value of cooling capacity of an indi-
vidual model/combination must be no 
greater than the cooling capacity out-
put simulated by the AEDM. 

(4) Heating capacity. The represented 
value of heating capacity of an indi-
vidual model/combination must be no 
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greater than the heating capacity out-
put simulated by the AEDM. 

(e) Certification reports. This para-
graph specifies the information that 
must be included in a certification re-
port. 

(1) General. The requirements of 
§ 429.12 apply to central air condi-
tioners and heat pumps. 

(2) Public product-specific information. 
Pursuant to § 429.12(b)(13), for each in-
dividual model (for single-package sys-
tems) or individual combination (for 
split-systems, including outdoor units 
with no match and ‘‘tested combina-
tions’’ for multi-split, multi-circuit, 
and multi-head mini-split systems), a 
certification report must include the 
following public product-specific infor-
mation: When certifying compliance 
with January 1, 2015, energy conserva-
tion standards, the seasonal energy ef-
ficiency ratio (SEER in British ther-
mal units per Watt-hour (Btu/W-h)) or 
when certifying compliance with Janu-
ary 1, 2023, energy conservation stand-
ards, seasonal energy efficiency ratio 2 
(SEER2 in British thermal units per 
Watt-hour (Btu/W-h)); the average off 
mode power consumption (PW,OFF in 
Watts); the cooling capacity in British 
thermal units per hour (Btu/h); the re-
gion(s) in which the basic model can be 
sold; when certifying compliance with 
January 1, 2023, energy conservation 
standards, the kind(s) of air condi-
tioner or heat pump associated with 
the minimum external static pressure 
used in testing or rating (ceiling- 
mount, wall-mount, mobile home, low- 
static, mid-static, small duct high ve-
locity, space-constrained, or conven-
tional/not otherwise listed); and 

(i) For heat pumps, when certifying 
compliance with January 1, 2015, en-
ergy conservation standards, the heat-
ing seasonal performance factor (HSPF 
in British thermal units per Watt-hour 
(Btu/W-h)) or, when certifying compli-
ance with January 1, 2023, energy con-
servation standards, heating seasonal 
performance factor 2 (HSPF2 in British 
thermal units per Watt-hour (Btu/W- 
h)); 

(ii) For central air conditioners (ex-
cluding space-constrained products), 
when certifying compliance with Janu-
ary 1, 2015, energy conservation stand-
ards, the energy efficiency ratio (EER 
in British thermal units per Watt-hour 
(Btu/W-h)) from the A or A2 test, 
whichever applies, or when certifying 
compliance with January 1, 2023, en-
ergy conservation standards, the en-
ergy efficiency ratio 2 (EER2 in Btu/W- 
h); 

(iii) For single-split-systems, wheth-
er the represented value is for a coil- 
only or blower coil system; 

(iv) For multi-split, multiple-circuit, 
and multi-head mini-split systems (in-
cluding VRF and SDHV), when certi-
fying compliance with January 1, 2015, 
energy conservation standards, wheth-
er the represented value is for a non- 
ducted, ducted, mixed non-ducted/ 
ducted system, SDHV, mixed non- 
ducted/SDHV system, or mixed ducted/ 
SDHV system; 

(v) For all split systems including 
outdoor units with no match, the re-
frigerant. 

(3) Basic and individual model numbers. 
The basic model number and individual 
model number(s) required to be re-
ported under § 429.12(b)(6) must consist 
of the following: 

Equipment type Basic model number 
Individual model number(s) 

1 2 3 

Single-Package (includ-
ing Space-Con-
strained).

Number unique to the 
basic model.

Package ....................... N/A ............................... N/A. 

Single-Split System (in-
cluding Space-Con-
strained and SDHV).

Number unique to the 
basic model.

Outdoor Unit ................ Indoor Unit ................... If applicable—Air Mover 
(could be same as 
indoor unit if fan is 
part of indoor unit 
model number). 
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Equipment type Basic model number 
Individual model number(s) 

1 2 3 

Multi-Split, Multi-Circuit, 
and Multi-Head Mini- 
Split System (includ-
ing Space-Con-
strained and SDHV).

Number unique to the 
basic model.

Outdoor Unit ................ When certifying a basic 
model based on test-
ed combination(s): 
* * *.

When certifying an indi-
vidual combination: 
Indoor Unit(s).

If applicable—When 
certifying a basic 
model based on test-
ed combination(s): 
* * *. 

When certifying an indi-
vidual combination: 
Air Mover(s). 

Outdoor Unit with No 
Match.

Number unique to the 
basic model.

Outdoor Unit ................ N/A ............................... N/A. 

(4) Additional product-specific informa-
tion. Pursuant to § 429.12(b)(13), for each 
individual model/combination (includ-
ing outdoor units with no match and 
‘‘tested combinations’’), a certification 
report must include the following addi-
tional product-specific information: 
The cooling full load air volume rate 
for the system or for each indoor unit 
as applicable (in cubic feet per minute 
of standard air (scfm)); the air volume 
rates that represent normal operation 
for other test conditions including 
minimum cooling air volume rate, in-
termediate cooling air volume rate, 
full load heating air volume rate, min-
imum heating air volume rate, inter-
mediate heating air volume rate, and 
nominal heating air volume rate (scfm) 
for the system or for each indoor unit 
as applicable, if different from the 
cooling full load air volume rate; 
whether the individual model uses a 
fixed orifice, thermostatic expansion 
valve, electronic expansion valve, or 
other type of metering device; the du-
ration of the compressor break-in pe-
riod, if used; whether the optional tests 
were conducted to determine the CD

c 
value used to represent cooling mode 
cycling losses or whether the default 
value was used; the temperature at 
which the crankcase heater with con-
trols is designed to turn on, if applica-
ble; whether an inlet plenum was in-
stalled during testing; the duration of 
the indoor fan time delay, if used; and 

(i) For heat pumps, whether the op-
tional tests were conducted to deter-
mine the CD

h value or whether the de-
fault value was used; and the maximum 
time between defrosts as allowed by 
the controls (in hours); 

(ii) For multi-split, multiple-circuit, 
and multi-head mini-split systems, the 
number of indoor units tested with the 

outdoor unit; the nominal cooling ca-
pacity of each indoor unit and outdoor 
unit in the combination; and the in-
door units that are not providing heat-
ing or cooling for part-load tests; 

(iii) For ducted systems having mul-
tiple indoor fans within a single indoor 
unit, the number of indoor fans; the 
nominal cooling capacity of the indoor 
unit and outdoor unit; which fan(s) op-
erate to attain the full-load air volume 
rate when controls limit the simulta-
neous operation of all fans within the 
single indoor unit; and the allocation 
of the full-load air volume rate to each 
operational fan when different capacity 
blowers are connected to the common 
duct; 

(iv) For blower coil systems, the air-
flow-control settings associated with 
full load cooling operation; and the air-
flow-control settings or alternative in-
structions for setting fan speed to the 
speed upon which the rating is based; 

(v) For models with time-adaptive 
defrost control, the frosting interval to 
be used during Frost Accumulation 
tests and the procedure for manually 
initiating the defrost at the specified 
time; 

(vi) For models of indoor units de-
signed for both horizontal and vertical 
installation or for both up-flow and 
down-flow vertical installations, the 
orientation used for testing; 

(vii) For variable-speed models, the 
compressor frequency set points, and 
the required dip switch/control settings 
for step or variable components; 

(viii) For variable-speed heat pumps, 
whether the H1N or H12 test speed is the 
same as the H32 test speed; the com-
pressor frequency that corresponds to 
maximum speed at which the system 
controls would operate the compressor 
in normal operation in a 17 °F ambient 
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temperature; and when certifying com-
pliance with January 1, 2023, energy 
conservation standards, whether the 
optional 5 °F very low temperature 
heating mode test was used to charac-
terize performance at temperatures 
below 17 °F (except for triple-capacity 
northern heat pumps, for which the 
very low temperature test is required,) 
and whether the alternative test re-
quired for minimum-speed-limiting 
variable-speed heat pumps was used; 

(ix) For models of outdoor units with 
no match, the following characteristics 
of the indoor coil: The face area, the 
coil depth in the direction of airflow, 
the fin density (fins per inch), the fin 
material, the fin style, the tube diame-
ter, the tube material, and the num-
bers of tubes high and deep; and 

(x) For central air conditioners and 
heat pumps that have two-capacity 
compressors that lock out low capacity 
operation for cooling at higher outdoor 
temperatures and/or heating at lower 
outdoor temperatures, the outdoor 
temperature(s) at which the unit locks 
out low capacity operation. 

(f) Represented values for the Federal 
Trade Commission. Use the following 
represented value determinations to 
meet the requirements of the Federal 
Trade Commission. 

(1) Annual Operating Cost—Cooling. 
Determine the represented value of es-
timated annual operating cost for cool-
ing-only units or the cooling portion of 
the estimated annual operating cost 
for air-source heat pumps that provide 
both heating and cooling by calcu-
lating the product of: 

(i) The value determined in para-
graph (f)(1)(i)(A) of this section if using 
appendix M to subpart B of part 430 or 
the value determined in paragraph 
(f)(1)(i)(B) of this section if using ap-
pendix M1 to subpart B of part 430; 

(A) The quotient of the represented 
value of cooling capacity, in Btu’s per 
hour as determined in paragraph 
(b)(3)(iii) of this section, divided by the 
represented value of SEER, in Btu’s per 
watt-hour, as determined in paragraph 
(b)(3)(ii) of this section; 

(B) The quotient of the represented 
value of cooling capacity, in Btu’s per 
hour as determined in paragraph 
(b)(3)(i)(C) of this section, and multi-
plied by 0.93 for variable-speed heat 

pumps only, divided by the represented 
value of SEER2, in Btu’s per watt-hour, 
as determined in paragraph (b)(3)(i)(B) 
of this section. 

(ii) The representative average use 
cycle for cooling of 1,000 hours per 
year; 

(iii) A conversion factor of 0.001 kilo-
watt per watt; and 

(iv) The representative average unit 
cost of electricity in dollars per kilo-
watt-hour as provided pursuant to sec-
tion 323(b)(2) of the Act. 

(2) Annual Operating Cost—Heating. 
Determine the represented value of es-
timated annual operating cost for air- 
source heat pumps that provide only 
heating or for the heating portion of 
the estimated annual operating cost 
for air-source heat pumps that provide 
both heating and cooling, as follows: 

(i) When using appendix M to subpart 
B of part 430, the product of: 

(A) The quotient of the mean of the 
standardized design heating require-
ment for the sample, in Btu’s per hour, 
nearest to the Region IV minimum de-
sign heating requirement, determined 
for each unit in the sample in section 
4.2 of appendix M to subpart B of part 
430, divided by the represented value of 
heating seasonal performance factor 
(HSPF), in Btu’s per watt-hour, cal-
culated for Region IV corresponding to 
the above-mentioned standardized de-
sign heating requirement, as deter-
mined in paragraph (b)(3)(ii) of this 
section; 

(B) The representative average use 
cycle for heating of 2,080 hours per 
year; 

(C) The adjustment factor of 0.77, 
which serves to adjust the calculated 
design heating requirement and heat-
ing load hours to the actual load expe-
rienced by a heating system; 

(D) A conversion factor of 0.001 kilo-
watt per watt; and 

(E) The representative average unit 
cost of electricity in dollars per kilo-
watt-hour as provided pursuant to sec-
tion 323(b)(2) of the Act; 

(ii) When using appendix M1 to sub-
part B of part 430, the product of: 

(A) The quotient of the represented 
value of cooling capacity (for air- 
source heat pumps that provide both 
cooling and heating) in Btu’s per hour, 
as determined in paragraph (b)(3)(i)(C) 
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of this section, or the represented 
value of heating capacity (for air- 
source heat pumps that provide only 
heating), as determined in paragraph 
(b)(3)(i)(D) of this section, divided by 
the represented value of heating sea-
sonal performance factor 2 (HSPF2), in 
Btu’s per watt-hour, calculated for Re-
gion IV, as determined in paragraph 
(b)(3)(i)(B) of this section; 

(B) The representative average use 
cycle for heating of 1,572 hours per 
year; 

(C) The adjustment factor of 1.15 (for 
heat pumps that are not variable- 
speed) or 1.07 (for heat pumps that are 
variable-speed), which serves to adjust 
the calculated design heating require-
ment and heating load hours to the ac-
tual load experienced by a heating sys-
tem; 

(D) A conversion factor of 0.001 kilo-
watt per watt; and 

(E) The representative average unit 
cost of electricity in dollars per kilo-
watt-hour as provided pursuant to sec-
tion 323(b)(2) of the Act; 

(3) Annual Operating Cost—Total. De-
termine the represented value of esti-
mated annual operating cost for air- 
source heat pumps that provide both 
heating and cooling by calculating the 
sum of the quantity determined in 
paragraph (f)(1) of this section added to 
the quantity determined in paragraph 
(f)(2) of this section. 

(4) Regional Annual Operating Cost— 
Cooling. Determine the represented 
value of estimated regional annual op-
erating cost for cooling-only units or 
the cooling portion of the estimated re-
gional annual operating cost for air- 
source heat pumps that provide both 
heating and cooling by calculating the 
product of: 

(i) The value determined in para-
graph (f)(4)(i)(A) of this section if using 
appendix M to subpart B of part 430 or 
the value determined in paragraph 
(f)(4)(i)(B) of this section if using ap-
pendix M1 to subpart B of part 430; 

(A) The quotient of the represented 
value of cooling capacity, in Btu’s per 
hour as determined in paragraph 
(b)(3)(iii) of this section, divided by the 
represented value of SEER, in Btu’s per 
watt-hour, as determined in paragraph 
(b)(3)(ii) of this section; 

(B) The quotient of the represented 
value of cooling capacity, in Btu’s per 
hour as determined in paragraph 
(b)(3)(i)(C) of this section, and multi-
plied by 0.93 for variable-speed heat 
pumps only, divided by the represented 
value of SEER2, in Btu’s per watt-hour, 
as determined in paragraph (b)(3)(i)(B) 
of this section; 

(ii) The value determined in para-
graph (f)(4)(ii)(A) of this section if 
using appendix M to subpart B of part 
430 or the value determined in para-
graph (f)(4)(ii)(B) of this section if 
using appendix M1 to subpart B of part 
430; 

(A) The estimated number of regional 
cooling load hours per year determined 
from Table 22 in section 4.4 of appendix 
M to subpart B of part 430; 

(B) The estimated number of regional 
cooling load hours per year determined 
from Table 21 in section 4.4 of appendix 
M1 to subpart B of part 430; 

(iii) A conversion factor of 0.001 kilo-
watts per watt; and 

(iv) The representative average unit 
cost of electricity in dollars per kilo-
watt-hour as provided pursuant to sec-
tion 323(b)(2) of the Act. 

(5) Regional Annual Operating Cost— 
Heating. Determine the represented 
value of estimated regional annual op-
erating cost for air-source heat pumps 
that provide only heating or for the 
heating portion of the estimated re-
gional annual operating cost for air- 
source heat pumps that provide both 
heating and cooling as follows: 

(i) When using appendix M to subpart 
B of part 430, the product of: 

(A) The estimated number of regional 
heating load hours per year determined 
from Table 22 in section 4.4 of appendix 
M to subpart B of part 430; 

(B) The quotient of the mean of the 
standardized design heating require-
ment for the sample, in Btu’s per hour, 
for the appropriate generalized cli-
matic region of interest (i.e., cor-
responding to the regional heating load 
hours from ‘‘A’’) and determined for 
each unit in the sample in section 4.2 of 
appendix M to subpart B of part 430, di-
vided by the represented value of 
HSPF, in Btu’s per watt-hour, cal-
culated for the appropriate generalized 
climatic region of interest and cor-
responding to the above-mentioned 
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standardized design heating require-
ment, and determined in paragraph 
(b)(3)(ii); 

(C) The adjustment factor of 0.77; 
which serves to adjust the calculated 
design heating requirement and heat-
ing load hours to the actual load expe-
rienced by a heating system; 

(D) A conversion factor of 0.001 kilo-
watts per watt; and 

(E) The representative average unit 
cost of electricity in dollars per kilo-
watt-hour as provided pursuant to sec-
tion 323(b)(2) of the Act. 

(ii) When using appendix M1 to sub-
part B of part 430, the product of: 

(A) The estimated number of regional 
heating load hours per year determined 
from Table 21 in section 4.4 of appendix 
M1 to subpart B of part 430; 

(B) The quotient of the represented 
value of cooling capacity (for air- 
source heat pumps that provide both 
cooling and heating) in Btu’s per hour, 
as determined in paragraph (b)(3)(i)(C) 
of this section, or the represented 
value of heating capacity (for air- 
source heat pumps that provide only 
heating), as determined in paragraph 
(b)(3)(i)(D) of this section, divided by 
the represented value of HSPF2, in 
Btu’s per watt-hour, calculated for the 
appropriate generalized climatic region 
of interest, and determined in para-
graph (b)(3)(i)(B) of this section; 

(C) The adjustment factor of 1.15 (for 
heat pumps that are not variable- 
speed) or 1.07 (for heat pumps that are 
variable-speed), which serves to adjust 
the calculated design heating require-
ment and heating load hours to the ac-
tual load experienced by a heating sys-
tem; 

(D) A conversion factor of 0.001 kilo-
watts per watt; and 

(E) The representative average unit 
cost of electricity in dollars per kilo-

watt-hour as provided pursuant to sec-
tion 323(b)(2) of the Act. 

(6) Regional Annual Operating Cost— 
Total. For air-source heat pumps that 
provide both heating and cooling, the 
estimated regional annual operating 
cost is the sum of the quantity deter-
mined in paragraph (f)(4) of this sec-
tion added to the quantity determined 
in paragraph (f)(5) of this section. 

(7) Annual Operating Cost—Rounding. 
Round any represented values of esti-
mated annual operating cost deter-
mined in paragraphs (f)(1) through (6) 
of this section to the nearest dollar per 
year. 

[81 FR 37049, June 8, 2016, as amended by T.D. 
9782, 81 FR 55112, Aug. 18, 2016; 82 FR 1468, 
Jan. 5, 2017] 

§ 429.17 Water heaters. 

(a) Determination of represented value. 
(1) Manufacturers must determine the 
represented value for each water heater 
by applying an AEDM in accordance 
with 10 CFR 429.70 or by testing for the 
uniform energy factor, in conjunction 
with the applicable sampling provi-
sions as follows: 

(i) If the represented value is deter-
mined through testing, the general re-
quirements of 10 CFR 429.11 are appli-
cable; and 

(ii) For each basic model selected for 
testing, a sample of sufficient size shall 
be randomly selected and tested to en-
sure that— 

(A) Any represented value of the esti-
mated annual operating cost or other 
measure of energy consumption of a 
basic model for which consumers would 
favor lower values shall be greater 
than or equal to the higher of: 

(1) The mean of the sample, where: 

and, x̄ is the sample mean; n is the 
number of samples; and xi is the ith 
sample; 

Or, 
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